We compared manual and automated segmentations of the hippocampus in patients with mesial temporal sclerosis. This comparison showed good precision of the deformation-based automated segmentations.
MATERIALS AND METHODS
Five patients with mesial temporal lobe epilepsy had MR imaging. Hippocampal segmentations were performed twice for each hippocampus using both a deformation-based and manual technique. We then calculated the percentage overlap and hippocampal volume differences to compare the two segmentation techniques.
For the deformation segmentations, using a Unix-based software system (Broomfield, CO), the mapping algorithm employed a coarse-to-fine procedure for generating a transformation field from an atlas reference MRI to patient MRI. The "coarse" aspect of the procedure relied the landmark information provided by expert segmenters to provide an initial low-dimensional coregistration of atlas and patient images. The landmark information was provided in the forro of the global and hippocampus-specific landmarks, which were used to derive a coarse manifold transformaUon from the reference to the patient images.
Having completed the coarse first step in the transformation, the volurnes were roughly aligned and attention was focused on the fine-featured substructures. The "fine" procedure involved the next two steps. The second step was to solve the registration problem using a linear elastic basis formulation and the fullvolume data, as previously described. 4 This was fully automatic and only driven by the volume data itself. The three-dimensional whole-brain maps corresponded to the maximizer, whose variation solution corresponded to a solution of a nonlinear partial differential equation (PDE), consisting of between 107 and 108 parameters. The third and final step of the algorithm was to solve the nonlinear PDE corresponding to the bayesian maximizer associated with the fluid formulation at each voxel of the full volume. 5
RESULTS
The overall percentage overlap between automated segmentations was 92.8 (SD 3.5), between manual segmentations was 73.1 (SD 9.5), and between automated and manual segmentations was 74.8 (SD 10.3). Absolute percentage volume differences between automated segmentations were 4.3 (SD 2.7), between manual segmentations were 13.3 (SD 11.0), and between automated vs. manual segmentations were 11.0 (SD 6.4). Table 1 shows volume measurements and between-method hippocampal volume differences.
CONCLUSION
Manual and deformation-based segmentations produced comparable results in hippocampal segmentations. Deformation-based hippocampal segmentations for patients with mesial temporal sclerosis provide an efficient, precise, and reproducible method of hippocampal volume measurement. 
